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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an abrasive composition which allows the abrasion of 
copper and a tantalum-containing compound to the same extent at a high abrasion speed in 
CMP processing process in the preparation of a semiconductor device containing a copper film 
and a tantalum-containing compound, shows a high selectivity and is suitably used for first 
abrasion or second abrasion. 

SOLUTION: This abrasive composition comprises an abrasive, an anticorrosive, an oxidizing 
agent, an acid, a pH adjustor and water, has a pH within the range of from 2 to 5 and contains a 
colloidal silica or a fumed silica as the abrasive. Here, the primary particle size of the abrasive is 
<20 nm. 
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7 s n< ■XVmmz.&Y! %> CM P flDiyP-fc* Iwti^T, 

j£araw«f a*?jt**w<. 
imvt&m w*«, Kftffl. BHbau ft. pHii 

#J*5«fctf7k£#A»T&»3. p H# 2 ~ 5 <Dffi.mftT*$>? 
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1 

im#mi) wmtt, ft***. m<m. m> phsi 

T, £ <i (C WKfiff^** # n D -f ^JU •> 'J * ^ 7 i - 
AFyiJ*TS!3, n£OT««©-:&£A^1^2 0 nmt/, 

[ffl*JS 2 ] jl^^H^t^KO^Wft^ lOppmK 

[w^ib 3 ] mmm<D^ mtmf&mzMLx 1 ~ 1 10 

[ffi*« 4 ] ES^SiJ*^ >>/hU7 '/-JUSiWfcT'ft 

* c: i: ^©.t-rsgs^ i /is 3 <D^-rtifrmm<DW 

TV-JUT-fto, -g-ws^o. 1~0. 5lt%«tl 

ummsi Mt>m&. mm. mm. %m. mm. -> 

^.Vm. £x>B£. U>3*g£, 3A^t, g&8SNo«fctfv 
D >g£tf> 6 i=,S«tlS <!>& < £ h 1 

ctsr#«<t-rs»#3H i nm.7 <D^?nfrmM<Dwm 

[IS*^9] g!©##S^lfiJ&»C2*LTO. 1~ 30 

o. 5m&%<Dffi.mfoT°&z>^t&ftWi£-f2>m$imi 

[w*js io] p HWimm&fcmtt) u 

>t^') aa»s ft e aan* 4>ft < 1 1> 1 
«src** it fttMRtr* 1 75s 9 <D^?n& 

t^fiiT p h * 2 ~ 5 ©isb^ izmm? zm-c& z> z. t £ 
tt&t-fzimm i /is i o ©^rna*e*©w*fli» 

fi}£#J. 40 
[OOOl] 

[0 0 0 2] 

[&*©««] ifi^©3>ea-^-^*tt5^b 50 
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#Jx.tfULS I tt. *f*BiSliB<b • iSiffb©- 
&£iUJoT(^-5. itlCff^, ¥**7VW XCflf-f 

[0 0 0 3.] SE#«fc 0*311*: Tm7©loi^a 

■tr x c h v T-t <D^mt *mt>ttT&<o. mx 

1^5, 3 9 1, 2 5 8^*iJ:tf#ISW>WS5. 4 
7 6, 6 0 6^IC43^T. ^ItyU^Wi&tt^iffi 

t$©&^BfUn£*lTV>£. fit, ^^©M^te. 

-> u # ©n$£j£s&«i©j-r £ c «t k «t * * yif^j-y t 
5"j*tt^»iw©i»*©a«?tt*i6i±s-e-*i:i:satt 

[0 0 0 4] j&¥ffi&©mi»MbKJ;*iE*MSJfi© 

* AEWfcftt) o jbbe*!! ©&«*<&*?£ 

fc»KT©«k 5 ft 1 7 WSt Tftfc^. 
««R±K:iBlil*:fc«ktf3l*»j*bfc«. X/t«> ^ "J > 

3 # Jl'WlS (Chemical Mechanical 
Pol ishing, JJTF rcMPj £^5) (CcfcO 

[0005] b^bft*^, HuaiW^D-fexT-tt, mm 

ft*. tuT, ^Jg?©fe»^K±-r?>SMT', ffi^* 
[0 o o 6] iJE-^T, ^©J;5ft^«*!<tcX^>^;^ 

mit^^^ts^m^/^ x©cm p jDx^D-trx 
a. £-f«ssKft£«iiaiiit ^w5U7irft5^> 

jftST-T-S 
[0 0 0 7] 

U J: 3 fr*«H] ±ie©«fc5ft^iE^^ 
^©^^©CMPliDX^P-bXtt, JJl > T©ck'5^F«gB* t 
ft*. Tftfe^, «t>B^sn*BUBtbTtt. 5ff«^ 

*^u*ci. *5«tcK, mzmu-t>wtfc.zn2> 
Mmmawftizit^Tm/vfizvim (nto«j>4xa-s? 

3» i&^d-rcii^tf e>ns. S«Wft^o-trXi: 
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[0 0 0 8] Sfc, flBftlCO^Ttt. Sa^g^rTlCO 

<om'&\tm<of3Mmtf2 urn (200 ooA) tit. 

ITIi7)i^S3 0 0 0AgffiTSI.. &*3. /t>J7M 

o~ 5 0 0 AasttitSiwiD-rab-g.., cn^rottrH^lE 

[0 0 0 9] ±Ji©MIEISH::»bTtt. ft* 

3^**Tf**. ^©^©T'a-fexiibTte, iTll 
ffi*K:T«lt©***i^WaKSK <— «WK:tt5 0 0 0 
A/m i nJJUi) TfflL, ©1000 — 200 OA® 

[0 0 10] C©2Xf7^ff«©Ili«fflOfiffl 
ttJ««fcHbT»4, fflX.fcfl*H 3 F7 - 2 3 3 4 8 5%^ 

H^&JKIJg©W«?l£. 43J;tfi:©W**Sttfl!b;fc#i* 

[0 0 1 1] ^©W«^<&^fflbfllM?rP«-r-i.i, Jt 
te&9;*:£&ffljgjigg (— flS6*Jl'«5 0 0 0 A/m i ng 

mK^vm^j-yttzQ. £©sph b-hi<Mb 

ot«»*ft. £©W*fflttfi64fctt. ±S©IPfgE8il©^ 
[0 0 12] Lft>Lfc0f&, ±E©ffiff-£& 

ttf-rsaBWbJW, ffik* >^;n£«7c-r * c t*tx-€r 
ttjs**s«fctf*ft*«t»&w*2F» 10-34 

210 6^£;?8) *Xftl,Tb>«. ^IT, Jin££<?> 
fc*#b&. If l/>y75>M 

mmm. iw:, ^a.**. ifi/>-/7 

5 ^>yh'J7V-;usMS#, &ftft:***s 
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±^****$1*fcW*fflaric* 1 1-266 

0 4 9f»«) SrtllgbT&O. d©56BJtc«tO. mfr 

T*. JB2W*ffl©W*ffl»fc*£bTfcfflT*C<htt 

[0013] fcT, meciJifflnfifitt«ffiv»«F««-r 
*>.©©. iMM©«MRMEK*f"r*i'>* 

JU£#fb£*©W***©Jfc (BIT. it ra«ttj <fc 
[00 14] M»©J:"5fc. TS©^SB^©« 

^©fifes^j9$*«3 0 0 o~4 0 0 0 Atao, -en 

*2H©W*C»WTWJ*eff5ittt, IS©«» 
S. 3X hS^<E>t>^fiJ<t&£<> Sfc. Hi¥7-2 3 
3 4 8 5^ii$g^©ct3f3, 7 5/B**fctt7 5 KflE 

:/D-fc;*«ffl±-*©«flmfflire*-6. -f-c 

T% «JDttMU7flt*3tl*W»cW*b, *6ii§UlSlT*WIi£ 

*, ^e.«C*e^WtC«T«.W«3««&ffil$!lbfcWSfflffi 
J*»©H52tf*«)a:*ftT^*. 
30 [0 0 1 5] #5B9m, ±E©J; 3 

^tr^fl^/Vf X©§Sififc:*m-&CMPijin::7 r ci-feX 
&W*ffl £<!:£Bfft><t:bfct>©T*& 

-So 

[0 0 16] 

40 4fet4. IPFJMf. 6&<t«, BMb». ft. pHPS«iJ*J;yt 
zK£-£A,Tfc?K pH*i2~5©«gfflF^T*-3T, $ S 

<&9, I««ro-MW2 0 nmjJITTi&Sui?; 

[0 0 1 7] *9R91£f|l«MFJIttj$tttt. 

t>©T-a&^„ 

[0 0 1 8] *»Wt^SWSfflfflfig^»4, fiff««©^ 
tl*««il:»Ui~i 0»S%©^HrtT*fe^.c: 
50 tS1«|it*t>OT»5. 
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[0019] *»wi:ff5»fgfflafiE*tt, toftmw* 
[002 o] *%w\z<&z>wmm®.f$.m^ ^>vhj 

0. 1~0. 5Iia%00fieHrtT^)-5o<i:$:1#®[<i:-r ■& 

[002 i] *»«t:«2{iffffltiAtfa. 
SKkzKifcT&scit^ist-rsfc© - ?**). 

[0022] *??s|i:«5iffflffiffiftli, igSE{k7K5S 

[0 0 2 3] **«fcf|(«mjlttjaibti:. ftftfffltt. 
JflUK. fiiMfc. ¥L&. MR. ^x>g£, U>rf 

S£> 3A*», n>*a» &*« 

tl5'>S < 1 1> 1 S^Tfc-i. H fcfflT'S 
-5. 

[0024] *&w\z&.2>wmmmf$.mt, gs?©^** 

W1&.f&y)\ZttlsT 0 . 1~0. 5fia%©«6HrtT?*-5 

[0 0 2 5] pHSSSSJ 
JtoKHMt tl U £ A J; 7> J E->>A*»&&*» 

*>©-?&•£>. 

[0 0 2 6] *»H£ffi«OT0MB&l£4btt. pH»J 
0***3W*S**$1i-fctt«T P H£ 2 ~ 5 (DffiWft 

[0 0 2 7] £*T. #fPJ£££KfftfflKl&BJ & 

*j. «T©ww**B8©s*s«»KT-*&«>© , b© 

[0 0 2 8] fc*5, *Jfg«OfiJlTOEjfiK:*«r»T, * 1 

rw**Kj tier. *»gmi. rnuTj&j 
©5ff«jtg©it£^-r. mz.tet&$m<ommmm&i o 

0T*0/tU7«l©«MRiflW*5 0 0©«^»4a*?Jttt 
[0 0 2 9] <OT*tt>*3^£ffi«OT*ffit&j£<lfe©l£ 
*>*>. CMPlPI^ , n-fe^fc*»t**««jW»©-*€ 
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^3i:fcj;tf-&fl2^>#>s?a^f ens. cne>©o 

W. tt. pHW8»l«tt*4:©*#T»C*i^T , b*ST* 

[0 0 3 0] £Z>\Z. "Bf^tdr-f *©-5^. — Jfcti^-ffi 
#2 0 nm£AT©*>©-e<&t)> fifffSfflSflfiJciJ't'©]!^ 
SCtti^l 0 p pmUATT"&£C£7Wff^T&.5>o 
^tie©Kfl=*»fc-r^Bf{tir-f *t LTtt. 3D-fy 

7fifeg£ -&•&*>©.!:. 7Jm + ->->7>*gS*fctt7;P 

fecisna-f yju^ij*) t©2i*^5A», cine. 

U^. 7a-At ; yiJASl IHittflSdr'f *, 

20 7E6<Jf«c^-y h7-i'iil£f UTIf^^, *^BJ^#S 
WlifflffifiS;#)©fiK»©l^<hLT^ffl-r2.«^«, -t© 

[0 0 3 1] *»9ilCfl&SW*#©--#:« ; pft 
. tt, (BETffi) K«fct3T«Jt*n*Jt*® 

(s em) »c.t 0 &*^?a©ffi#«*rr. 
ivr-imzm^zms. -*t?s=2 7 2 7/ (it^ 

30 ffl«) ©5Uc«fc9#*!!>e>tl£„ 

[0 0 3 2] *&, *%«£fll<&0F«tm. ffljZiiLfcJ; 

5fc««ww*©««&*&"r*«. -t©w**a, m« 
J:tf*>^;te#fcfc»ic»UT©w*a**«>*fc 

©BMt«*i «fc # ^ >t> )v^mit&®m±.m<Dmt* 
*«iiwr* c t^st^i.. *©fc«>»c«a«t-*a 
40 wKK»-r*w***+#«iiii!T?*r. *-©»*a#?tfc# 

/Jn£<&oT$?£L<&^. ©HS«©^W*«, 

f. l0li%^iA5t, «&»JR©W«iSSd^€< 
[0 0 3 3] <K^?[iJ>*^Bjt-^^paffliSflfi£t)©fi£ 

50 S7c©fC-&#$tlS. KtSliLTH ^>yh'JTV 
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2 -yatf;u'<>>/h u TV—frtL&ifimyf *>nz>. m 

<tffll©*#*tt. LTO. 1~0. 5fflft% 

OtBWffSK, 0. lMXCttfc)Bt»«£tt. 

©5E**ffllttTf*r»SK&^. *fc, 0. 511% 

h u 7 , v/-;uif*:3^*t»w»: 
#© i oT»*K^b»Jtt. «*s«ktf^>^J^.*{t^* 

t) »it* j: ^ > ^ jp* *<k tt mm* mt? scBt» 

[0 0 3 5] Wftfc**0£*ftM:, a**t»lTl 

[0 0 3 6] <3fc>*5BWIC«*W»ffl»BK*Ort»© 

ft. U>g©.fc3te*&HM*. *J:tf. 9UK. mt. 

^x>^, U>=f», n/\i7@e, vd> 

k. #)V5>)vm. Tw>m, \£*v>m, HAmm. 

qTttttink HA. IfflK, a®. fflft. S'afSt. *x 

2>m<fcbTjiF3:b<&^. 
[0 0 3 7] KOtfili, a/ftttCKLTO. 1~ 
0. 5«»%©$&Brt5&W£bU. »©"&*f«, pHS 

^©«H , *>i£&TK::l3^T ! bpH*2~5C«'3 

©«**.<. ef««ffifi)e%icig«3aim*m^stiT0i-&© 



(5) t$BB2 001-247853 

8 

[0 0 3 8] £TF. 8-f ^©^x-A 

— SfflH. 81l$£2 0 0 0 k/m i n ©WJe»KT^* 
tSittii:. iifflWfO«lS^15 0ml/ 
mi ntU ltUT3A?SE4«ffit4i«itt5 

(w*»«) x (vx.-/\-mm x (Mjts) = 

(0. 2X10 -") X (10X10X3. 14) X8. 
10 93 = 0. 06g 

(Sii©W«ft) / (iOfft) =0. 0 6/6 3.. 5 
5 = 0. 00094mol 

(0. 0019mol) ©nA2?K (fl-^fS 118) S 

(3A?S«»fi) X («0 2ffifO*JHk) =118 
20 X 0 . 00 1 9 = 0 . 22g 

=1 A 

<n A / <{Ktt«lK) =0. 2 2/15 

0 = 0. 1 5fi«% 

[0 0 3 9] 8±©fW*±tf 
3S£**U *^W©gf©^W«<i:bTtt, 0.. 11 

Hfc <0 ©&V>8iJ©B^K:«fc t> Tff* b < & lot, 

[0 0 4 0] <pHHtta>*SM£fll«9FJMliU«ft 
©J*#©l^T*SpH«ISE»tt. #JMI!K:«.&»K:«k 

oTtf e>nfc pHs^sgmcfcw*. p H©^rtfc±tf 
afcii6tc^*^na„ tot, pHi^s^jibTti, m 
isa«j*§i-rsfc©T&n«*D{Br^-5'b©^fflbTt) 

= t< > JMW5Ktt*BWb*iJ>>A, ^SSHbr^x? 
A. *K<k^-hU^A, kKD*^73>, *«{fcl- 
40 U^f*73>. es&T^X^A. «»*U^A, K 
^h'J^A, *BMbU?9A. *^k/N*U^A*J:^ 

C tl e> © 5 "6 JtttBdtGME^ A < ftflilc WBTO&rfqftft; 
*U ■5A43J:CJC*^kT> ; EX^A*^^-5P^e^« 

[0 0 4 1] pH!BB8J©^rSW:. *afBS5 <h ©SftT 
TpHS:2~5(CiBeET#-5«gH*W* b<, AtfMA: 

50 [0 0 4 2] pH©afttjB©W«Kl-3^T« 
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R?2>. m 1 IC^CDP o u r b a i xi^it. #1691 
BMb«7C«ffittH±©±«K:<fc«U pHH2~5ffll 

s*jiiEM('#<. 

[0 0 4 3] K:|R-6W*ffl«aric<l(j©J«»© 
[0 0 4 4] <ffJMIU^>*&n£fll«VMUBSU£ 

[0 0 4 5] g-fc, *%9§£ffi*OT«fflffiJ$fttt. tfct£ 

Ejfib&t>©T*o. ®immz%r%iT sternum* tz> 
sec, ft*»o-&*jitt, w«Htc**i«jtps$n 

[0 0 4 6] *5S^t^-5P«fflffi^tt, fff 

iaft«iwi©ttria«. ti^s^^fbti 

OppmHT, »*KttlppmttTT*S. -«W 

a. for, m&<&mmmmufo®n\z^mzixz> 
t, mmt*m$&* izftmL. ton*. 
>^;^*{b^©ws^s^p B i©iiijSt*JcM / >f 
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^* 5/ ■> A * «fc A' U •> A & if © 7 Jl/ * U & JR <h 
[0 0 4 7] fit, *ft91K:fll««F0ffliaj&tt£fflfr> 

**<Ba*fcJ;o»Mb§ia<»»*s*is. -toatffcilttt. 

«BMfc**©»^BMbfPfflfc:J:9. Hflr©aa8SMbfc«fc 
■€■©«. ^/&£nfcgHbl]SI«U 

iifeffltiteK Sit, l»ft^J©^*tt, ^©W«JSJS 

•a. ^ot, pHW#<afttf. ^©w«tt«isijsn 
a. —3k 9MttUftort& <Hf*JW, iiBMb**, 
tt. pHWSS&J, 43=bZ>\ 7j<) t;U&IMg®9F«|-|Rl'ffl 

[0 0 4 8] *K93lcff«m/ltt£«j*Jafr>tt 

tC^LT«5 0 0-2 0 0 OA/mi n ©W«51STW 
«T*£, »|H)tfc»LTtt5~5 0 A/m i n©WJgj§ 

«c»^L6ns. ft*. ufflfsi«<5^iB, fit 

\Z&fe2tlZ>. 
[0 0 4 9] :«c9B9!K:««9M^iilJ$«a, ^IS 

^ > ^ )^m<t^m £ warr a is © i w s fc « 2 w 

[0 0 5 0] lflfCI^Si^ll MX.(2MC!>dUltJP4 t 
5 0 0 0 A^T©*^ (ifcTSiB^Sfrft-S) 
TftD. 2fl:fflH5i^B, fi»]A««©fiKKiP*t5 0 
50 ooAEt±©i& (ifc±SE^efcfta) IC#«lT$) 
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a. £t>izmis<-B%.mu. «Atf«©i$«AM«4 o 

0 0 A©*§&. ^^M-TSWft^Sr 2 0 0 0 A/m i 
n Kg^f 4afi\ SStticWfttttt 2 #fflXi«*..i> d <h 
*<X-£. EfitC^lSl- (ffl*©^-. JSWtJP©*^— 
©P5#£-£tr) ^ofctLTti, tt3»MW*-rti« 

:5x*t) i o o Ajy.T(c«i^e>n-i>;" $fi©j&j]£yp 

^ 1 Aim ( 1 0 0 0 0 A) frigate, lIiLTl«IAtf 
«K:*tbT*l^-hS****-rW*ffl»*«l (0flS.tf7 10 
SyKSt&f) SfflK iCD^5 0 0 0A/mi n© 

£tf jr>jr;k£*fc£fMlt&. *-©W*jg«©*J*.tf 8 
0 0 A/m i nS«fCKJeUT*«MK:«-BW*ffl»« 
•*ffl<r»T» 1 »W 2 Bftntf, HOTffiftW«ffl*s# 

[0 0 5 1] sec ^mtumm&Tzt, HB2iS» 

l**5Low-ktJ (fcfcgS«^a*l. 5-2. 5 

ittr. •£-©!», Low- kgtiKim o o oAgae©^ 20 

'J*«*fctti7»ftir-f!ll*«»*in6 COLow 
- k M± JB ft $ 4a €. -> 'J ii m £ fc iiWt 7 y it T -f *IJt 
te, — ««fctt**v:/#£»*tfftS) . filT'CDCM 

<kf4a«. 5O£U:0!)9ftft , b?rflB&tt9. **K#8S 
T&-5C:<ha<»3f#£4a-5. 

[0 0 5 2] #fgBJK{£ffl£n3£pHli3g©fc©{r-g- 
w$n-s>gE©-5-£, 2cxD*;u#+->;u*&*-r-s>Kc 30 

O^Ttt. *BH*flF5, 3 9 1, 2 5 8^43,fctf*H# 
ff^5, 4 7 6, 6 0 e^fc&W^SttX^*. b#>b 
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2 0©#;i'#*i>JUg£-£Wb&^&£fflt,>Xfc 

fM£4a£. 

[0 0 5 3] 
[0 0 5 4] 

[3*i»*J] *j5EeiJ 1 ~ 7 43£tf it$!e0ij 1 

;i/teKXff«b— *6?ft))«l 3 nm03D-f :$Ol<->'J 
IfrfeSiJibX'OV h'J77-^i, ft 1 izfjit 

£rb, ■?-©&. «£*©pH#2~5©16BPiK:&*J: 
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